Aims: To compare religious denomination, religiosity, guilt, altruism and forgiveness between alcohol-dependent patients and healthy control subjects and to prospectively investigate their relationship to the disorder's 24-month course following in-patient withdrawal treatment. Method: This study in Franconia (a mainly Christian protestant region of southern Germany) applied six questionnaires to evaluate religiosity, guilt, altruism and forgiveness in 166 alcoholdependent in-patients during withdrawal and compared findings with that of 240 healthy controls. Results: Compared to controls religious denomination was more frequently reported by the patients (OR = 1.72, P = 0.014) and patients showed higher guilt (P < 0.001). The subjective attainability of altruism was lower in patients than in controls (P = 0.015). Higher scores on scale of inter-religious private practice predicted earlier (Rho = −0.184, P = 0.021) and more frequent alcohol-related readmissions during the follow-up (Rho = 0.207, P = 0.009). Higher religious affiliation was related to earlier (Rho = −0.214, P = 0.008) and more frequent alcohol-related readmissions (Rho = 0189, P = 0.020). Lower values of subjective attainability of altruism predicted a worse outcome (earlier [Rho = 0.231, P = 0.003] and more frequent readmissions [Rho = −0.223, P = 0.004]). The sex-specific analyses show that some of the associations are stronger in women and others are stronger in men; however, these gender differences are small and possibly biased by multiple hypothesis testing. Conclusions: We identified religious denomination, private religious practice, religious affiliation, guilt and reduced attainability of altruism as risk factors for alcohol dependence and a worse followup outcome. Our findings may help to establish future preventive and therapeutic strategies.
INTRODUCTION
Religiosity has been a subject of research for more than 70 years with respect to the etiology, maintenance and treatment of alcohol dependence (Piderman et al., 2007) . Some studies indicate a protective role of religiosity in the etiology and maintenance of alcohol dependence (Rice, 1941; Seliger, 1947; Drerup et al., 2011) . However, findings regarding religious affiliation and early religious activity on the development and the course of alcohol dependence are inconclusive (Shalloo, 1941; Walters, 1957) . (For research focusing on religiosity in mental and physical health, see Koenig et al. (2012) and in gaming disorder, see Braun et al. (2016).) Recently, the religiosity/spirituality section of the German Association for Psychiatry, Psychotherapy and Psychosomatics (DGPPN) has published a position paper 'Recommendation for Dealing with Religiosity/Spirituality in Psychiatry and Psychotherapy' (Utsch et al., 2017) . This review of the literature finds that the correlation between power of faith and therapeutic effects is modulated by other mechanisms such as psychological or neurobiological.
In this study of religiosity and related psychological traits of guilt, altruism and forgiveness, we compare alcohol-dependent patients and healthy controls. Secondly we investigated the parameters' potential in predicting alcohol-related hospital readmission following in-patient withdrawal treatment for alcoholism.
METHODS

Study cohort
This project on religious denomination, religiosity, guilt, altruism and forgiveness was part of the bicentric, cross-sectional, and longitudinal Neurobiology of Alcoholism (NOAH) study. In total, we recruited 200 alcohol-dependent patients who were admitted as inpatients for withdrawal treatment and 240 healthy controls, recruited from the south German region of Franconia via local and online advertisements as well as via flyers.
Patients met criteria for alcohol dependence according to the ICD-10 (WHO, 1992) and/or for alcohol use disorder according to the DSM-5 (APA, 2013) . Further details on the study design may be drawn from Lenz et al. (2017) and from Weinland et al. (2017) .
We followed the patients for 24 months after study inclusion. The number of alcohol-related hospital readmissions and the days to first readmission were extracted from the electronic patients' records. In case of no alcohol-related readmission during the followup according to the patients' records, we set the days to first readmission to 730 days.
The study was conducted according to the ethical principles of the World Medical Association (sixth revision of the Declaration of Helsinki, Seoul 2008) and the International Conference on Harmonization Guidelines for Good Clinical Practice (1996) . It was approved by the Ethics Committee of the Medical Faculty of the Friedrich-Alexander University Erlangen-Nürnberg (NOAH study ID 81_12 B). All participants provided written informed consent prior to inclusion.
Employed questionnaires
For detecting the religious and psychological dimensions of interest, we applied six well-evaluated questionnaires:
(i) Centrality of Religiosity Scale (CRS; Huber and Huber, 2012) .
The scale was applied to measure the centrality as the importance or salience of religious meanings in personality. It quantifies the general intensities of the following five theoretically defined core dimensions which together can be considered as representative of individual religiosity. detect 'religious affiliation' and 'well-being' (Mehnert and Koch, 2001 ). It represents a compendium of the Spiritual Experience Index (Genia, 1991) , the Spiritual Well-Being Scale (Paloutzian/Ellison, 1982 ) and the Religious Problem Solving Scale (Pargament et al., 1988 Allemand et al., 2008) , which allows distinguishing the willingness to pardon as a function depending on the degree of regret on the part of the transgressor.
Statistical analysis
Sum scores of questionnaire items for all sub-and sum-scales were calculated and are presented as median and interquartile range (IQR) in the text and the tables. We used χ 2 tests for nominal variables and Mann-Whitney U tests for continuous variables to compare alcohol-dependent patients with healthy control subjects. Correlations were calculated with Spearman's rank correlation method. Cronbach's alpha was calculated to estimate the internal consistency reliability. Questionnaire datasets with missing values were excluded. In a first step, we analyzed the total sample. Because of the well-known sex differences in alcohol dependence (Lenz et al., 2012; WHO, 2014 ) the NOAH study was balanced with regard to gender. That enabled us to subsequently conduct analyses separately for men and women. The P values < 0.05 for twosided tests were considered to be statistically significant. We used IBM SPSS Statistics Version 21 for Windows (SPSS Inc., Chicago, IL, USA).
RESULTS
We here investigated 166 alcohol-dependent patients and 240 healthy control subjects (for sociodemographic characteristics, see Table 1 ) because 34 patients discontinued study participation prematurely and were excluded if they failed to complete at least one of the questionnaires. We tested whether belonging to a religious denomination is related to alcohol dependence and found an increased risk for alcohol dependence in the study subjects with a religious denomination in comparison to participants without a religious denomination; this effect was stronger in males than in females (χ 2 = 6.0, df = 1, OR = 1.72, P = 0.014; patients (n): 43 without religious denomination, 58 Protestants, 54 Roman Catholics, 7 with another religious denomination, 4 with missing data; controls (n): 92 without religious denomination, 77 Protestants, 63 Roman Catholics, 8 with another religious denomination; females, χ 2 = 1.8, df = 1, OR = 1.60, P = 0.179, males, χ 2 = 4.5, df = 1, OR = 1.83, P = 0.035). The risk for an alcohol-related readmission during the 24-month follow-up did not significantly differ between patients with and patients without a religious denomination (χ 2 = 0.5, df = 1, OR =1.32, P = 0.464; females, χ 2 = 0.6, df = 1, OR
Afterwards, we investigated differences of religiosity, guilt, altruism and willingness to forgive between patients and healthy controls subjects. The patients scored higher on the subscales of religious experiences (basic) (median (patients) 6 [IQR 3-9] vs. median (controls) 5 , U = 16,467, P = 0.041), private practice (inter-religious) (6 [4-9] vs. 5 [3] [4] [5] [6] [7] , U = 16,501, P = 0.046), connectedness (22 [15-30] vs. 19 [12-26] , U = 13,233, P < 0.001) and experience of sense and meaning (38 [32-42] vs. 35 [31-39] , U = 13,714, P = 0.003), survivor guilt (18 [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] vs. 11 [8] [9] [10] [11] [12] [13] [14] [15] , U = 8,659, P < 0.001), separation guilt (17 [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] vs. 14 [11] [12] [13] [14] [15] [16] [17] , U = 12,773, P < 0.001), organized guilt (27 [23-30] vs. 24 [20] [21] [22] [23] [24] [25] [26] [27] [28] , U = 12,883, P < 0.001), and the guilt sum score (61 [52] [53] [54] [55] [56] [57] [58] [59] [60] [61] [62] [63] [64] [65] [66] [67] [68] [69] [70] [71] vs. 50 [43] [44] [45] [46] [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] [57] [58] , U = 9,488, P < 0.001). They scored lower on well-being (42 [36-49] vs. 50 [44-56] , U = 10,080, P < 0.001), forgiveness (32 [24-40] vs. 37 [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] , U = 13,055, P < 0.001), hope immanent (33 [27-40] vs. 38 [33-42] , U = 12,282, P < 0.001), hope transcendent (31 [26-36] vs. 37 [31-41] , U = 10,053, P < 0.001), the MIRSB sum score (175 [155-194] vs. 179 , U = 14,595, P = 0.031), attainability (15 [12-17] vs. Table 2 . We analyzed whether religiosity, guilt, altruism and forgiveness predicted alcohol-related readmission following in-patient alcohol withdrawal treatment (Table 3) . Patients with alcohol-related readmission scored higher on the private practice (basic and inter-religious), and the religious experiences (inter-religious) subscales. Higher private practice (inter-religious) also correlated with more alcohol-related readmissions during the follow-up and fewer days to first alcohol-related readmission. The patients with alcohol-related readmission scored higher on the religious affiliation subscale and higher scores predicted more alcohol-related readmissions and fewer days to first readmission. Moreover, we found lower attainability of altruism in patients with alcohol-related readmission and lower scores also predicted more alcohol-related readmissions and fewer days to first readmission.
The gender-specific subgroup analyses revealed that private practice (inter-religious), hope immanent, attainability and success of altruism, and willingness to pardon with regret were predominantly predictive in female alcohol-dependent patients and religious experiences (inter-religious), religious affiliation, connectedness and attainability of altruism in male patients (Tables 4 and 5 ).
DISCUSSION
To the authors' knowledge, the study reported here is the first to gender-specifically compare religious denomination, religiosity, guilt, altruism and forgiveness between alcohol-dependent patients and age as well as sex-matched healthy control subjects and to evaluate their predictive potential for alcohol-related readmission following in-patient withdrawal treatment. We found an association between likelihood of being in the patient sample and acknowledging a religious denomination. By contrast, Hodge et al. (2001) reported that spiritual or religious involvement in south west USA was associated with decreased risk of alcohol or drug abuse, problems, and dependence. Similarly, Michalak et al. (2007) found in their examination of the data from the US National Alcohol Survey that religious affiliation was associated with abstinence from alcohol use. However, in the USA religion might relate differently to alcohol behaviors, because denominations which prohibit alcohol (e.g. Mormons, Seventh Day Adventists and Muslims) are more frequent there than in our European Franconian sample. Most of our study subjects were Catholics or Protestants and might thus be more accustomed to ritual incorporation of alcohol in form of wine due to their religious background. As suggested by Haber et al. (2011) , personality profiles strongly influence the relationship between alcohol dependence and religion. This may also account for inconsistencies between different studies.
Our finding that religious affiliation is positively related to attitude towards alcohol is in accordance with Walters' findings (1957) of a transgenerational effect. In 50 alcohol-dependent patients of a Midwest Veterans Administration Hospital, he found that parents of alcohol-dependent individuals were more likely to be church members than parents of control subjects. To provide additional supporting evidence for our result of religiosity being relevant to alcohol dependence, we analyzed associations of religiosity with alcohol-related hospital readmission during the 24-month followup. Interestingly, higher private practice was not only associated with alcohol dependence per se; we found also that higher private practice and higher religious affiliation predicted a shortened interval to first alcohol-related readmission as well as more frequent readmissions. In summary, religious denomination and religiosity are related to increased risk for alcohol dependence and a worse Table 4 . Associations of religiosity, guilt, altruism and willingness to pardon with 24-month alcohol-related readmissions in female patients 24-month outcome in our cohort. Identifying underlying mechanisms was beyond the scope of this study. Nevertheless, we speculate that life burden and chronic illnesses motivate people to ask about the sense of life and other existential items. An answer to these fundamental questions can be found in a religious world outlook. This aspect could contribute to the association between religiosity and alcohol dependence as well as religiosity and worse outcome, as shown in our study. Moreover, Dutton and van der Linden (2017) discuss that intelligence is negatively associated with religiousness. That might stimulate the hypothesis that premorbid intelligence is negatively related to developing alcohol dependence. However, further studies are needed to illuminate the concrete underpinnings. We measured higher scores on religious experiences, connectedness, experience of sense and meaning, and guilt in the patients' cohort in comparison to the healthy controls. The significantly higher scores in patients' connectedness might be confounded by repetitive inebriation experiences. This bias has been well-known for millenia: 'And be not drunk with wine, wherein is excess; but be filled with the Spirit' (Ephesians 5: 18 in: Witkiewitz et al., 2016) . Accordingly, we speculate that the higher scores on the scale of experience of sense and meaning in alcohol-dependent patients are also a consequence of frequent inebriation experiences. The alcohol-dependent patients' higher scores on the scales for interpersonal guilt are understandable. An individual might decide to engage in alcohol misuse to deal with guilt or shame and vice versa the pathological alcohol consumption might also cause a feeling of guilt (Ianni et al., 2010 , Webb et al., 2006 . Self-blame as a maladaptive coping strategy has been associated with a worse outcome in alcohol-dependent patients (Tapert et al., 2004) . Whether the feeling of guilt is a cause or consequence of alcohol dependence remains to be shown; however, our data suggest that it might be a relevant psychotherapeutic target to prevent and to deal with alcohol dependence.
In comparison to healthy control subjects, patients scored lower on well-being (BI), forgiveness, and immanent and transcendent hope (MIRSB) suggesting that these factors might be protective against alcohol dependence. The lowered patients' levels of forgiveness perhaps reflect a wish for revenge. At this point, one might hypothesize, that patients have less tendency of self-forgiving, which would be in line with the increased feelings of guilt discussed above because forgiveness of self has been evaluated as a strategy for coping with feelings of guilt and shame (Hall and Finchman, 2005) . Thus, forgiveness as a specific dimension of religiousness should be tested as an element to enhance recovery. However, its operating mechanisms in general are unknown (Webb et al., 2011) . Interestingly, we found no significant difference between alcohol-dependent patients and healthy control subjects with regard to the SBV forgiveness scales. The MIRSB and SBV questionnaires differ in that the MIRSB forgiveness scale is surveyed in a quite general and abstract way, whereas the SBV uses concrete exemplifications to explore the willingness to forgive. Moreover, the SBV differentiates between the willingness to pardon without and with regret. The lack of a group difference on the SBV scales agrees with results showing that forgiveness did not predict alcohol dependence outcomes (Webb et al., 2011; Langman and Chung, 2013) . The sex-balanced cohort which enabled analysis of gender-specific effects of religiosity on alcohol dependence is a strength of our study. However, the gender differences shown in the tables should not be over-interpreted and need validation in future studies. The Franconian region, where the study was conducted, is mainly inhabited by Protestants. This reduces the generalizability of the study findings and is a relevant limitation. Moreover, we cannot exclude that some of the findings classified as significant represent false positives. According to the explorative study design, our data have not been corrected for multiple testing and need to be confirmed in future investigations.
CONCLUSION
As far as we know, this study shows for the first time an increased risk for alcohol dependence and a worse outcome in study subjects with a religious denomination, more private religious practice, religious affiliation, guilt and reduced attainability of altruism. Further research is needed to analyze the role of the personality within the trio of alcohol dependence, religiosity and personality and to develop differentiated strategies to enhance the positive components of religiosity on alcohol dependence.
